Integration Formulas (Required for MATH 260)

N | TYPE Formula Exercise | Exercise Il
1 Power m-+1 —_7x)H 1
| swstuion | [9(F O 090 = [g(u)au I (x—2x°)dx [ O =6x)(x* —9x* ~17)dx
. 7
where u = f(x) B(x* —x2+7)3
| . 18 x —7X
Direct | I- J'—dx=ln|x|+c |.j dx i J'
Formulas X 20x—7 X —7x2+5
3 exp ii. IeXdX:eX +C ii. j—?le“”gdx ii. I 3_8)( e‘2X *3Xdx
& X —4x+3
log iii.jaxdx:la +c;a>0 . 15 (25) " dx iii. J' 5(6x- 7
na 3 2_7x
i .[sin(ax+b)dx:%1cos(ax+b)+c . jSin(GX_4)dX . IX sin(6x” —4)dx
1 ii. jcos(8—9x)dx ii. jsin35x0055xdx
ii. Icos(ax+b)dx=—sin(ax+b)+c , . ,
| a ii. jsec (3x + 7)dx ii. J'tan 8x sec? 8xdx
Simple | ... 2 _
Trig. | " jsec Xdx=tanx+c iv. J'cscz(2—5x)dx iv. J'cot3 xcsc* xdx
Function | ; 2
4 Iv. | csc” xdx =—cotx+c¢
I V. .[tan 4xsec 4xdx v iztanzseczdx
= ) X X X
V. jtan Xsec Xdx =Secx+c vi. Icot;:xcsc;:xdx e centd
vi.jcotxcscxdx:—cscx+c I
useof | i | X _sintx+c i | ox i | ox
seo - = | — o
Inverse V1-x° \25-9x? \V18+8x—x?
Trig.
5 | Functions | ii. I dXz =tan'x+c ii. ILZ ii.j ax >
+X 100+ 49x 170+7OX+49X
Also, see 9 | iil. I —sec’lx+c iii. J-L iii. J'
xa/x? —1 Xv/16x° —81 \/x -18x
Rule: judv:uv—JVdu ] szlnxdx i. j6xe5X “dx
i.jxexdx:xex—ex+c; g ii.jx7cosx4dx
) ) i Ix sinxax
[u =X, dv=e"dx=du= dx,v=Ie dx}
Integration |;: ; _ ;
6 by ii. jxsmxdx_ XCOS X +Sin X+C
Parts

iii. .[Inxdx:xlnx—x+c;
[u =In x,dv:dx]

] 1
iv. Icos xe*dx = E(COS xeX

+sin xex)+c




Use of Trig. Identities in Integration

Trig. Identities Exercises
| cos? x = LT 082X . jsin2(3x+1)dx i jsin45xdx ii. jxsin2(7x2+3)dx
dr sinzx—l_coszx iv.jxcosz(3x+1)dx V. IcosSSde vi.jxcos(7x2+3)dx
' 2 vii. J'cos2 3xsin? 3xdx viii. Ix3sin2(x2+3)dx
iii. sin 2x = 2sin xcos X

Use of Partial Fractions Decomposition of Rational Functions N(x)/D(x) in Integration
[ *Note: If deg (N) > deg (D), first divide N by D. Then find Partial Fractions Decomposition. ]
Here, in (i-1v), we assume that deg (Numerator) < deg (Denominator)

8 | Type Method Exercises
i Non-
i . (gamd p(x) _ A N B : x+11 _ A N B ;
Lipnear (x—a)(x—-b) x—-a x-b x> —2x-15 x+3 x-5
Factors [Write: p(x)=A(x-b)+B(x-a)] Ans:A=-1 B=2
ji | Repeated p(x) A B C x>+2x+7 A B C
Linear = + + 2 VT I A 20
Factors (x-a)(x-b)° x-a x-b (X_b) XA x X (x)
Ans:A=7, B=-6,C =10
il Non- p(x) _ Ax+B N Cx+D 3x+16 _ A N Bx+C
Rf\?g?]tfd (X2 +bx+c)(x2+dx+g) X tbx+c x*+dx+g (x-2)(x2+7) X2 X247
Linear Ans: A= 2, B = —2,C =-1
Factors
v R?\I?g?]t-ed pz(x) - A .\ 2Bx+C .\ 2Dx+E 2 A3 4552 + T %1 _ Ax+B . CxaD
Linear (x-a)(C+bx+c)?  X—& X+bX+C  (x2idx+q) (X2 +x+1)? X2 +X+1 (X2 +x+1)? ’
Factors Ans:A=4, B=1,C=2D=-2
deg (N) N (x) N(x) R(x) . 3_4y2
= =Q(X)+——— X" —4x°-19x-35 R(x) .
> D(x) (x—a)(x—b) (x—a)(x—b) 7 =Q(x) + NEENE
deg (D) where - ") _ A B R(x) A .
(X—a)(x—b) x—a X-b where 2Ty = ; + E, Ans:Q(x) = x+3;
R(x) = 2x —35; A=4, B=1,C=2D=-2
** | Trig. Identities: cos 20 + sin 20 =1; 1+tan?0=sec?0; 1+cot?0=csc?0




